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competitive binding assays, direct or indirect sandwich 
assays and immunoprecipitat ion assays conducted in 
either heterogeneous or homogeneous phases [Zola, 
Monoclonal Ant ibodi pr - A Manu a l nf TPrhnirpiPs J CRC 
Press, Inc. (1987) pp. 147-158]. The antibodies used in 
the diagnostic assays can be labeled with a detectable 
moiety. The detectable moiety should be capable of 
producing, either- directly or indirectly, a detectable 
signal. For example, the detectable moiety may be a 
radioisotope, such as 3 H, 14 C, 32 P, 35 S , or 12S I, a . 
fluorescent or chemiluminescent compound, such as 
fluorescein isothiocyanate, rhodamine, or luciferin, or 
an enzyme, such as alkaline phosphatase, beta- 
galactosidase or horseradish peroxidase . Any method 
known in the art for conjugating the antibody to the 
detectable moiety may be employed, including those 
methods described by Hunter et al., Nat-.nrp ; 144:945 
(1962)/ David et al . , Rinrhpmi sfTy f J_3.:1014 (1974); 
Pain et al . , J. Immunol , Mpfh , 4_Q:219 (1981); and 
Nygren, J. Hifffochem. anH Pytorhpm j 3H:407 (1982) . 

Anti-PR0364 antibodies also are useful for the 
affinity purification of PR0364 polypeptides from 
recombinant cell culture or natural sources. In this 
process, the antibodies against a PR03 64 polypeptide are 
immobilized on a suitable support, such a Sephadex resin 
or filter paper, using methods well known in the - art . 
The immobilized antibody then is contacted with a sample 
containing the PR0364 polypeptide to be purified, and 
thereafter the support is washed with a suitable solvent 
that will remove substantially all the material in the 
sample except the PR03 64 polypeptide, which is bound to 
the immobilized antibody. . Finally, the support is 
washed with another suitable solvent that will release 
the PR03 64 polypeptide from the antibody. 

H. Artirlps of mannf^rfiirp 
An article of manufacture such as a' kit containing 
PR03 64 polypeptide or antibodies thereof useful for the 
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diagnosis or treatment of the disorders described herein 
comprises at least a container and a label. Suitable 
containers include, for example, bottles, vials, 
syringes, and test tubes. The containers may be formed 
from a variety of materials such as glass or plastic. 
The container holds a composition that is effective for 
diagnosing or treating the condition and may have a 
sterile access port (for example, the container may be 
an intravenous solution bag or a vial having a stopper 
pierceable by a hypodermic injection needle) . The 
active agent in the composition is the PR0364 or an 
antibody thereto. The label on, or associated with, the 
container indicates that the composition is used for 
diagnosing or treating the condition of choice. The 
article of manufacture may further comprise a second 
container comprising a pharmaceutically-acceptable 
buffer, such as phosphate-buffered saline, Ringer's 
solution, and dextrose solution. It may further include 
other materials desirable from a commercial and user 
standpoint, including other buffers, diluents, filters, 
needles, syringes , . and package inserts with instructions 
for use. The article of manufacture, may also comprise 
a second or third container with another active agent as 
described above . 

The following examples are offered for illustrative 
purposes only, and are' not intended to limit the scope 
of the present invention in any way. 

All patent and literature references cited in the 
present specification are hereby incorporated by 
reference in their entirety. 

EXEMPT iK.S 

Commercially available "reagents referred to in the 
examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of 
those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers 
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is the American Type Culture Collection, Manassas, 
Virginia. 

EXAM p T,^ T : TnolaMon of cDNA Plnnp g KnrnHing Knman 

PROlf* 

An expressed sequence tag (EST) DNA database 
(LIFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA) was 
searched and an EST (Incyte EST No. 3 0 0346 0) was 
identified that showed homology to members of the tumor 
necrosis factor receptor (TNFR) family of polypeptides. 

A consensus DNA sequence was then assembled, 
relative to the Incyte 3003460 EST and other EST 
sequences using repeated cycles of BLAST (Altshul et 
al . , Mfit-.hori.q in Fn?ymn1 ogy ?fifr-4fin-Afln (1996)) and 
"phrap" (Phil Green, University of Washington, Seattle, 
http : //bozeman . mbt . Washington . edu/phrap . docs/phrap .html ) 

This consensus sequence is herein designated 
"<consen01> D in Figures 3A-C. The "<consen01>" consensus . 
sequence shown in Figures 3A-C is also herein designated 
as U DNA44 82 5" {see Figure 4) . 

Based upon the DNA44 825 and "<consenl>" consensus 
sequences shown in Figures 3-4, oligonucleotides were 
synthesized: 1) to identify by PCR a cDNA library that 
contained the sequence of interest, and 2) for use .as 
probes to isolate a clone of the full-length coding 
sequence for PR03 64. ' Forward and reverse PCR primers 
generally range from 20 to= 30 nucleotides and are often 
designed to give a PCR product of about 100-1000 bp in 
length. The probe sequences are typically 40-55 bp in 
length. In some cases, additional oligonucleotides are 
synthesized when the consensus sequence is greater than 
about 1-l.Skbp. In order to screen several libraries 
for a full -length . clone, DNA from "the libraries was 
screened by PCR amplification, as per Ausubel et al . , 
• Current Prot-nrols in Mnl pml Pini r^rjy with the PCR 
primer pair. A positive library was then used to 
isolate clones encoding the gene of interest using the 
probe -oligonucleotide and one of the primer pairs. 
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Pairs of PCR primers (forward and reverse) were 
synthesized: 

. forward- PCR primpr U4B2R. fM 5 ' -CACAGCACGGGGCGATGGG-3 ' 
(SEQ ID NO: 5) " 

forward PCR primpr ( 44fl9S.f^) 5 * - GCTCTGCGTTCTGCTCTG - 3 » 
{SEQ' ID NO: 6) 

forward PPP p rimpr (44fl^ T,TTP f) 5 ' - 

GGCACAGCACGGGGCGATGGGCGCGTTT- 3 1 (SEQ ID NO: 7) 

rPVPrsP PCR primpr (44 S2R , -r-M 5'- 

CTGGTCACTGCCACCTTCCTGCAC-3 ' (SEQ ID NO: 8) 
. reverse- PCR primer f44fi2 I ?.r2) 5 • - CGCTGACCCAGGCTGAG - 3 1 

(SEQ ID NO: 9) 

reverse PCR primer ( 44fl ^ . c^ttr . ir) 5'- 
GAAGGTCCCCGAGGCACAGTCGATACA- 3 ' (SEQ ID NO: 10) 

Additionally, synthetic oligonucleotide hybridization 
probes were constructed from the consensus DNA44 82 5 
sequence which had the following nucleotide sequences 

hybridization probe (44fl^^. P i) , 

. 5 ' - GAGGAGTGCTGTTCCGAGTGGGACTGCATGTGTGTCCAGC - 3 ' (SEQ ID 
NO: 11) 

hybridization probe (44 fi? 5 . HTTP , p) 

5 ! - AGCCTGGGTCAGCGCCCCACCGGGGGTCCCGGGTGCGGCC - 3 * (SEQ ID 
NO: 12) 

In order to screen several libraries for a source 
of a full-length clone, DNA from the libraries was. 
screened by PCR amplification with the PCR primer pairs 
identified above. A 

positive library was. then used to isolate clones 
encoding the PR0364 gene using the probe 
oligonucleotides and one of the PCR primers. 

RNA for construction of the cDNA. libraries was 
isolated from human bone marrow tissue. The cDNA 
libraries used to isolate the cDNA clones were 
constructed by standard methods using commercially 
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available reagents such as those from Invitrogen, San 
Diego, CA. The cDNA was primed with oligo dT containing 
a Not I site, linked with blunt to Sail hemikinased 
adaptors, cleaved with Not I, sized appropriately by gel 
electrophoresis, and cloned in a defined orientation 
into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRK5D that does not contain the 
Sfil site; see, Holmes et al . , Soijanc^, 253.: 1278-1280 
(1991) in the unique Xhol and NotI sites. 

DNA sequencing of the clones isolated as described 
above gave the full -length DNA sequence for PR03 64 
[herein designated as UNQ319 (DNA47365-1206) ] (SEQ ID 
NO:l) and the derived protein sequence for PR03 64. 

The entire nucleotide sequence of UNQ319 (DNA47365- 
1206) is shown in Figure 1 (SEQ ID NO : 1 ) . Clone UNQ319 
(DNA473 65-12 06) has been deposited with ATCC and is 
assigned ATCC Deposit No. ATCC 209436. Clone UNQ319 
(DNA4 73 65-12 06) contains a single open reading frame 
with an apparent translational initiation site at 
nucleotide positions 121-123 [Kozak et al., .supra] and 
ending at the- stop codon at nucleotide . positions 844-846 
(Figure 1) . The predicted polypeptide precursor is 241 
amino acids long (Figure 2A) . The full-length PR0364 
protein shown in Figure 2 A has an estimated molecular 
weight of about 26,000 daltons. and*, a pi of about 6.34. A 
potential N-glycosylation site exists between amino 
acids 14 6 and 14 9 of the amino acid sequence shown in 
Figure 2A. Hydropathy analysis (not shown) suggested a 
Type I transmembrane typology; a putative signal 
sequence is from amino acids 1 to 25 and a potential 
transmembrane domain exists between amino acids 162 to 
18 0 of the sequence- shown in Figure 2A. _ . 

Analysis of the amino acid sequence of the full- 
length PR03 64 polypeptide suggests that portions of it 
possess homology to members of the tumor necrosis factor 
receptor family, thereby indicating that PR0364 may be a 
novel member of the tumor necrosis factor receptor 
family.' The intracellular domain of PR0364 contains a 
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motif (in the region of amino acids 207-214 of Figure 
2A) similar to the minimal domain within the CD30 
receptor shown to be required for TRAF2 binding and 
which is also present within TNFR2 [Lee et al . , snpra r 
(1996)]. There are three apparent extracellular 
cysteine-rich domains characteristic of the TNFR family 
[see, Naismith and Sprang, TrpnHg Rinrhpm. .qr-i J 23.: 74- 
79 (1998)], of which the. third CRD has 3 rather than the 
more typical 4 or 6 cysteines of the TNFR family. As 
compared to the mouse GITR (described below) the PR03 64 
amino acid sequence has 8 cysteines in CRD1 relative to 
5 cysteines in CRD1 of mouse GITR, and the presence of 
one potential N-linked glycosylation site in the ECD as 
compared to 4 potential N-iinked glycosylation sites in 
mouse GITR (see Figure 2B) . 

A detailed review of the putative amino acid 
sequence of the full-length native PR03 64 polypeptide 
and the nucleotide sequence that encodes it evidences 
sequence homology with the mouse GITR (mGITR) protein 
reported by Nocentini et al . , Proc . Natl. Acad. Sci . USA 
94:6216-6221 (1997). It is possible, therefore, that 
PR03 64 represents the human counterpart or ortholog to 
the mouse GITR protein reported by Nocentini et al . A 
comparison of the PRG364 -polypeptide and the mGITR amino 
acid sequences is shown in Figure .2B. 

EXAMPT.F ? : Identification of a Po l-emMal T.ig^nH 
f or thp PPm£4 Pnlyp^pt-i r\(=> 

A cDNA clone that encodes a novel polypeptide which 
may be a ligand that binds to the PR03 64 polypeptide 
described herein was isolated as follows. Methods 
described -in Klein et al . , Proc. Natl. Acad. Sci. USA 
93 : 7108-7113 (1996) were employed with the following 
modifications. Yeast transformation was performed with 
limiting amounts of transforming DNA in order to reduce 
the number of multiple transformed yeast cells. Instead 
of plasmid isolation from the yeast followed by 
transformation- of E. coll as' described in Klein et al . , 
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supra., PCR analysis was performed on single yeast 
colonies. This was accomplished by restreaking the 
original sucrose positive colony onto fresh sucrose 
medium to purify the positive clone. A single purified 
colony was then used for PCR .using the following 
primers : 5 1 -TGTAAAACGACGGCCAGTTTCTCTCAGAGAAACAAGCAAAAC- 
3' (SEQ ID NO: 13) and 5'- 

CAGGAAACAGCTATGACCGAAGTGGACCAAAGGTCTATCGCTA- 3 ' (SEQ ID 
NO: 14) . The PCR primers are bipartite in order to 
amplify the insert and a small portion of the invertase 
gene (allowing to determine that the insert was in frame 
with invertase) and to add on universal sequencing 
primer sites. 

. A library of cDNA fragments derived from human 
umbilical cord endothelial (HUVEC) cells fused to 
invertase was transformed into yeast and transf ormants 
were selected on SC-URA media. URA and transf ormants 
were replica plated onto sucrose medium in order to 
identify clones secreting invertase. Positive clones 
were re -tested and PCR products were sequenced. The 
sequence of one clone, DNA1840, was determined to 
contain a signal peptide coding sequence. - . . 

Oligonucleotide primers and probes were designed using 
the nucleotide sequence of DNA1840. A full length 
plasmid library of cDNAs from human umbilical vein 
endothelial cells was titered and approximately 100,000 . 
cfu were plated in 192 pools of 500 cfu/pool into 96- 
well round bottom plates . The pools were grown 
overnight at 3 7°C with shaking (2 00rpm) . PCR was 
•performed on the individual cultures using primers 
specific to DNA1840. Agarose gel electrophoresis was 
performed and positive wells were identified by 
visualization of a band of the expected size. 
Individual positive clones were obtained by colony lift 
followed by" hybridization 'with" 32 P-labeled 
oligonucleotide. These clones were characterized by • 
PCR, restriction digest, and Southern blot analyses. 
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A cDNA clone was sequenced in entirety, wherein the 
complete sequence of the cDNA clone was designated 
DNA19355-1150 . A nucleotide sequence of the DNA19355- 
1150 clone is shown in Figures 5A-B (SEQ ID NO:15). 
Clone DNA19355-1150 contains a single open reading frame 
with an apparent translational initiation site at 
nucleotide positions 21-23 [Kozak et al . , snpxa] 
(Figures 5A-B) . The predicted polypeptide precursor is 
177 amino acids long (SEQ ID NO: 16) and has a calculated 
molecular weight of approximately 20,308 daltons . 
Hydropathy analysis suggests a type. II transmembrane 
protein typology, with a putative cytoplasmic region 
(amino acids 1-25) ; transmembrane region (amino acids 
26-51) ; and extracellular region (amino acids 52-177) . 
Two potential N- linked glycosylation sites have been 
identified at position 129 (Asn) and position 161 (Asn) 
of the sequence shown in Figures 5A-B (SEQ ID NO: 15) . 
Clone DNA19355-1150 has been deposited with ATCC on 
November 18, 1997 and is assigned ATCC deposit no. 
209466. The polypeptide encoded by DNA19355 -1150 is 
obtained or' obtainable by expressing the molecule 
encoded by the cDNA insert of the deposited ATCC 209466 
vector. Digestion of the vector with Xbal and Notl. 
restriction enzymes will yield a 1411 bp fragment .and 
6 68 bp fragment. 

Based upon a BLAST, and FastA sequence alignment 
analysis (using the ALIGN computer program) of 
extracellular sequence, DNA19355-1150 shows amino acid 
sequence identity to several members of the TNF cytokine 
family, and particularly, to human Apo-2L (19.8%), 
Fas/Apol-ligand (19.0%), TNF-alpha (20.6%) and 
Lymphotoxin-cc (17.5%) (see Figure 6). 

Analysis of the polypeptide encoded by the 
DNA19355-1150 nucleotide sequence indicates that it is a 
potential ligand for the human FR03 64 polypeptide 
described herein. 
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_EXAMELE_3. : TJsp -ppn^4-PTirnHi ng DNA a hyhHHi7^inn 

p^nhe 

The following method describes use of a nucleotide 
sequence encoding PR03 64 as a hybridization probe. 

DNA comprising the coding sequence of full-length 
PR03 64 {as shown in Figure 1, SEQ ID NO:l) or a fragment 
thereof is employed as a probe to screen for homologous 
DNAs (such as those encoding naturally-occurring 
variants of PR03 64) in human tissue cDNA libraries or 
human tissue genomic libraries. 

Hybridization and washing of filters containing 
either library DNAs is performed under the following- 
high stringency conditions. Hybridization of 
radiolabeled PR03 64 polypeptide -derived probe to the 
filters is performed in a solution of 50% formamide, 5x 
SSC, 0.1% SDS, 0.1% sodium pyrophosphate, 5 0 mM sodium 
phosphate, pH 6.8, 2x Denhardt ' s solution, and 10% 
dextran sulfate at 42°C for 20 hours. Washing of the 
filters is performed in an aqueous solution of 0 . Ix SSC 
and 0.1% SDS" at 42°C. 

DNAs having a desired sequence identity with the 
DNA encoding full-length native sequence PR0364 
polypeptide can then be identified using standard 
techniques known in the art. 

EXAMPLE 4 : Rxprfissinn.nf PPfV3K4. Pol ypp>pt i ctefl in E. 'coll 
This example illustrates the preparation of forms 
of PR03 64 polypeptides by recombinant expression in E . 
coll. 

The DNA sequence encoding the full-length PR03 64 
(SEQ ID NO: 3) or a fragment or variant thereof is 
initially amplified using selected PCR primers. The 
primers should contain restriction enzyme sites which 
correspond to the restriction enzyme sites on the 
selected expression vector. A variety of expression 
vectors may. be employed. An example of a suitable 
vector is pBR3 22 (derived from E. coll; see Bolivar et 
al., Gene, 2:95 (1977)) which contains genes for'. 
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ampicillin and tetracycline resistance. The vector is 
digested with restriction enzyme and dephosphorylated . 
The PCR amplified sequences are then ligated into the 
vector. The vector will preferably include sequences 
which encode for an antibiotic resistance gene, a trp 
promoter, a polyhis leader (including the first six STII 
codons, polyhis sequence, and enterokinase cleavage 
site) , the PR0364 coding region, lambda transcriptional 
terminator, and an argU gene. 

The ligation mixture is then used to transform a 
selected E. coll strain using the methods described in 
Sambrook et al . , Fmprft . Transf ormants are identified by 
their ability to grow on LB plates and antibiotic 
resistant colonies are then selected. Plasmid DNA can 
be isolated and confirmed by restriction analysis and 
DNA sequencing. 

Selected clones can be grown overnight in liquid 
culture medium such as LB- broth supplemented with 
antibiotics. The overnight culture may subsequently be 
used to inoculate a larger scale culture. The cells are 
then grown to a desired optical density, during which 
the expression promoter is turned on. 

After culturing the cells for several more hours, 
the cells can be harvested by centrif ugation. The cell 
pellet obtained by the' centrif ugation can be" solubilized 
using various agents known in the art, and the 
solubilized PR03 64 polypeptide can then be purified 
using a metal chelating column under conditions that 
allow tight binding of the polypeptide. 

" EXAMPLE— 5.: Rxpre.c^ion of Pn lypftpfiriPB H n 

Mammal i an PrI 1 g 
This example illustrates preparation of forms of 
PR03 64- polypeptides by recombinant expression in 
mammalian cells. 

The vector, pRK5 (see EP 307,247, published March 
15, 1989), is employed as the expression vector. 
Optionally, the PR03 64 -encoding. DNA is .ligated into pRK5 
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with selected restriction enzymes to allow insertion of 
the PR03 64 -encoding DNA using ligation methods such as 
described in Sambrook et al . , supn The resulting 
vector is called pRK5-PR0364. 

In one embodiment, the- selected host cells may be 
293 cells. Human 293 cells (ATCC CCL 1573) are grown to 
confluence in tissue culture plates in medium such as 
DMEM supplemented with fetal calf serum and optionally, 
nutrient components and/or antibiotics. About 10 ^g 
pRK5-PR03 64 DNA is mixed with about 1 ^Lg DNA encoding 
the VA RNA gene [Thimmappaya et al . , CaI 1 s 3J. : 543 
(1982)] and dissolved in 500 \xl of 1 mM Tris-HCl, 0.1 mM 
EDTA, 0.227 M CaCl 2 . To this mixture is added, dropwise, 
500 \il of 50 mM HEPES (pH 7.35) , 280 mM NaCl , 1.5 mM 
NaP0 4 , and a precipitate is allowed to form for 10 
minutes at 2 5°C. The precipitate is suspended and added 
to the 293 cells and allowed to settle for about four 
hours at 3 7°C. The culture medium is aspirated off and 2 
ml of 20V glycerol in PBS is added for 30 seconds. The 
293 cells are then washed with serum free medium, fresh 
medium is added and the cells are incubated for about 5 
days-. 

Approximately 24 hours after the transf ections , the 
culture medium is removed and replaced with culture 
medium (alone) or culture medium containing 200 |-LCi/ml 
35 S-cysteine and 200 p.Ci/ml 35 S -methionine . After a 12 
hour incubation, the conditioned medium is collected, 
concentrated on a spin filter, and loaded onto a 15% SDS 
gel. The processed gel may be dried and exposed to film 
for a selected period of time to reveal the presence of 
PR03 64 polypeptide. The cultures containing transf ected 
cells may undergo further incubation (in serum free 
medium) and the medium is tested in selected bioassays . 

In an alternative technique,. PR0364 -encoding DNA 
may be introduced into 293 cells transiently using the 
dextran sulfate method described by Somparyrac et al. , 
Proc, Narl Arad. Sci . , 12:7575 (1981). 293 cells are 
grown to maximal density in a spinner flask and 700 pg 
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pRK5-PR0364 DNA is added. The cells are first 
concentrated from the spinner flask by centrif ugation 
and washed with PBS. The DNA-dextran precipitate is 
incubated on the cell pellet for "four hours. The cells ' 
are treated with 20% glycerol for 90 seconds, washed 
with tissue culture medium, and re -introduced into the 
spinner flask containing tissue culture medium, 5 |ig/ml 
bovine insulin and 0.1 [ig/ml bovine transferrin. After 
about four days, the conditioned media is centrif uged 
and filtered to remove cells and debris. The sample 
containing expressed PR0364 polypeptide can then be 
concentrated and purified by any selected method, such 
as dialysis and/or column chromatography. 

In another embodiment, PR03 64 polypeptide can be 
expressed in CHO cells. The pRK5-PR03 64 vector can be 
transfected into CHO cells using known reagents such as 
CaP0 4 or DEAE-dextran. As described above, the cell 
cultures can be incubated, and the. medium replaced with 
culture medium (alone) or medium containing a radiolabel 
such as 35 S-methionine . After determining the. presence 
of PR0364 polypeptide, the culture medium may be 
replaced with serum, free medium. Preferably, the 
cultures are incubated for about 6 days, and then the 
conditioned medium is harvested.. The medium containing 
the. expressed PR03 64 polypeptide can then be 
concentrated and purified by any selected method. 

Epitope -tagged PR0364 polypeptide may also be. 
expressed in host CHO cells . The PR03 64 -encoding DNA 
may be subcloned out of the pRK5 vector. The subclone 
insert can undergo PCR to fuse in frame with a selected 
epitope tag such as a poly-his tag into a Baculovirus 
expression vector. The poly-his tagged PR03 64 -encoding 
DNA insert can then be subcloned into a SV4 0 driven 
vector containing a selection marker such as DHFR for 
selection of stable clones. Finally, the CHO cells can 
be transfected (as described abovie) with the SV4 0 driven 
vector. Labeling may be performed, as described above, 
to verify expression. The culture medium containing the 
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expressed poly-His tagged PR0364 polypeptide can then be 
concentrated and purified by any selected method, such 
as by Ni 2+ -chelate affinity chromatography. 

E XAMPTtF! fi ; Exnrespi on of a P7?mfi4 Pol yp^ph i H*=> in v^^ 
The following method describes recombinant 
expression of PR0364 polypeptides in yeast. 

First, yeast expression vectors are constructed for 
intracellular production .or secretion of PR03 64 
polypeptide from the ADH2/GAPDH promoter. , DNA encoding 
the PR03 64 polypeptide of interest, a selected signal 
peptide and the promoter is inserted into suitable 
restriction enzyme sites in the selected plasmid to 
direct intracellular expression of the PR0364 
polypeptide. For secretion, DNA encoding the PR03 64 
polypeptide can be cloned into the selected plasmid, 
together with DNA encoding the ADH2 / GAPDH promoter," the 
yeast alpha-factor secretory signal/leader sequence, and 
linker sequences (if needed) for expression of the 
PR0364 polypeptide. 

Yeast cells, such as yeast strain AB110, can then- 
be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The 
transformed yeast supernatants can be analyzed by 
precipitation with 10% trichloroacetic acid and 
separation by SDS-PAGE, followed by staining of the gels 
with Coomassie Blue stain. 

Recombinant PR03 64 polypeptide can subsequently be 
isolated and purified by removing the yeast cells from 
the fermentation medium by centrif ugation and then 
concentrating the medium using selected cartridge 
filters. The concentrate containing the PR0364 
polypeptide may further be purified using selected 
column chromatography resins. 
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. JEXAM£L£L_2 : ^rP^inn of PRO^fiA PnlvpppriHpQ jr> 
BaruloviniR-Tnfprtpd Tnsp rf P^l 1 g 

The following method describes recombinant 
expression of PR03 64 polypeptides in Baculovirus - 
infected insect cells. 

•The PR03 64 -encoding DNA is fused upstream of an 
epitope tag contained within a baculovirus expression 
vector. Such epitope tags include poly-his tags and 
immunoglobulin tags (like Fc regions of IgG) . A variety 
of plasmids. may be employed, including plasmids derived 
from commercially available plasmids such as pVXil393 
(Novagen) . Briefly, the PR03 64 -encoding DNA or the 
desired portion of the PR036 4 -encoding DNA (such as the 
sequence encoding the extracellular domain of a 
transmembrane protein) is amplified by PCR with primers 
complementary to the 5 1 and 3' regions. The 5' primer 
may incorporate flanking (selected) restriction enzyme 
sites. The product is then digested with those selected 
restriction enzymes and subcloned into the expression 
vector. - 

Recombinant baculovirus is generated by co- 
transf ecting . the above plasmid and BaculoGold™ virus DNA 
(Pharmingen) into Spodoptera. fruglperda. ("Sf9") cells 
(ATCC CRL 1711) using lipofectin (commercially available, 
from GIBCO-BRL) . After 4 to 5 days of incubation at 
28°C, the released viruses are harvested and used for 
further amplifications. Viral infection and protein 
expression is performed as described by O'Reilley et 
al . , Baculovirus expression vectors: A laboratory 
Manual , Oxford : Oxford University Press (1994). 

Expressed poly-his tagged PR03 64 polypeptide can 
then be purified, for example, by Ni 2 *-chelate affinity 
chromatography as follows. Extracts are prepared from 
recombinant virus - infected Sf9 cells as described by 
Rupert et al . , Naiuire, 2£2.:175-179 (1993). Briefly, Sf9 
cells are washed, resuspended in sonication buffer (25 
mL Hepes, pH 7.9; 12.5 mM MgCl 2 ; 0.1 mM EDTA; 10% 
Glycerol; 0.1% NP-40; 0.4 M KCl), and sonicated twice 
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for 20 seconds on ice. The sonicates are cleared by 
centrif ugation, and the supernatant is diluted 50 -fold 
in loading buffer (50 mM phosphate, 3 00 mM NaCl, 10% 
Glycerol, pH 7.8) and filtered through a 0.45 filter. 
A Ni 2+ -NTA agarose column (commercially available from 
; Qiagen) is prepared with a bed volume of 5 mL, washed 
with '25 mL of water and equilibrated with 25 mL of 
loading buffer. The filtered cell extract is loaded 
onto the column at 0.5 mL per minute. The column is 
washed to baseline A^,, with loading buffer, at which 
point fraction collection is started. Next, the column 
is washed with a secondary wash buffer (50 mM phosphate; 
.300 mM NaCl, 10% Glycerol, pH 6.0), which" elutes 
nonspecif ically bound protein. After reaching A^ 
baseline again, the column is developed with a 0 to 500 
mM Imidazole gradient in the secondary wash buffer. One 
mL fractions are collected and analyzed. by SDS-PAGE and 
silver staining or western blot with Ni 2+ -NTA- conjugated 
to alkaline phosphatase (Qiagen) . . Fractions containing 
the eluted His 10 - tagged PR0364 polypeptide are pooled and 
dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or 
Fc tagged) PR03 64 polypeptide can be performed using 
known chromatography, techniques, including for instance, 
Protein A or protein G column chromatography. 

EXAMPLE 8 : Prfiparat.i on of Ant- i h>orH ps 
that Ri nd P7?m64 Pol ypppt- i Hps 

This example illustrates the preparation of 
monoclonal antibodies which can specifically bind to 
PR0364 polypeptides. 

Techniques for producing the monoclonal antibodies 
are known in the art and are described, for instance, in 
Goding, supra. ■ Immunogens that may be employed include 
purified PRQ3 64 polypeptide, fusion proteins containing 
a PR03 64 polypeptide, and cells expressing recombinant 
PR0364 polypeptide on the cell surface'. Selection of 
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the immunogen can be made by the skilled artisan without 
undue experimentation. 

Mice, such as Balb/c, are immunized with the PR0364 
immunogen emulsified in complete Freund ' s adjuvant and 
injected subcutaneous ly or intraperitoneally in an 
amount from 1-100 micrograms. Alternatively, the 
immunogen. is emulsified in MPL-TDM adjuvant (Ribi 
Immunochemical Research, Hamilton, MT) and injected into 
the animal ' s hind foot pads. The immunized mice are 
then boosted 10 to 12 days later with additional 
immunogen emulsified in the selected adjuvant. 
Thereafter, for several weeks, the mice may also be 
boosted with additional immunization injections. Serum 
samples may be periodically obtained from the mice by 
retro-orbital bleeding for testing in ELISA assays to 
detect anti-PR0364 polypeptide antibodies. 

After a suitable antibody titer has been detected, 
the animals "positive" for antibodies can be. injected 
with a final intravenous injection of PR0364 
polypeptide. Three to four days later, the mice are 
sacrificed and the spleen cells are harvested. The 
spleen cells are then fused (using 35% polyethylene 
glycol) to a selected murine myeloma cell line such as 
P3X63AgU.l, available from ATCC, No. CRL 1597. The 
fusions generate hybridoma cells which can then be 
plated in 96 well tissue culture plates containing HAT 
(hypoxanthine , aminopterin, and thymidine) medium to 
inhibit proliferation of non- fused cells, myeloma 
hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA 
for . reactivity against PR0364 polypeptide. 
Determination of "positive" hybridoma cells secreting 
the desired monoclonal antibodies against a PR03 64 
polypeptide is within the skill in the art. 

The positive hybridoma cells can be injected 
intraperitoneally into syngeneic Balb/c mice to produce 
ascites containing the t anti-PR0364 polypeptide 
monoclonal antibodies . Alternatively, the hybridoma 
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cells can be grown in tissue culture flasks or roller 
bottles. Purification of the monoclonal antibodies 
produced in the ascites can be accomplished using 
ammonium sulfate precipitation, followed by gel 
exclusion chromatography. Alternatively, affinity 
chromatography based upon binding of antibody to protein 
A or protein G can be employed. 

EXANPT.F. 9> ARs ays fo DptPrf Flyprpssinn of 
..pRfnSA mRNA in Human C^ll and Tifi.gnP.g 

Assays were conducted to examine expression of 
PR03 64 mRNA in normal human tissues and in cancer cells 
lines . 

Various human tissues' and cancer cell lines 
(Clontech) were tested by Northern blot hybridization 
for detection of PR0364 transcripts, but none were 
detected. Using quantitative reverse- transcriptase PCR, . 
PR0364 mRNA was detected in PBL, brain, bone marrow, 
spleen, thymus and lung, and at relatively lower levels, 
in kidney, heart, small intestine and liver tissues (see 
Figure. 7)*. The relative mRNA expression levels were 
determined by quantitative PCR using a Taqman instrument 
(ABI ) essentially as described in Heid et al . , , flp.nnmp " 
Rftfi ■ / £-l986-94 (1996) using PR0364 specific primers and 
fluorogenic probes: 

DNA4 73 6 5 . t m . f - C CACTGAAAG CTT GGACAGA ( SEQ . ID NO : 2 0 ) 
DNA47365 . tm.p - CCCAGTTCGGGTTTCTCACTGTGTTCC (SEQ ID 
NO: 21) 

DNA4 73 65 . tm.r - ACAGCGTTGTGGGTCTTGTTC (SEQ ID NO: 22) 
The authenticity of the PCR product was confirmed by 
Southern blot hybridization to the corresponding cDNA. 
Expression levels were normalized relative to small 
intestine tissue . 

In a separate assay, primary- human T cells 
(isolated from donor whole blood using a T cell 
enrichment column (R&D Systems) ) and 

monocytes/macrophages (isolated from donor whole blood 
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by adherence to tissue culture flasks) were maintained 
in RPMI supplemented with 10% FBS and 2 mM glutamine . 
The cells were then treated for 24 hours with PHA (1 
microgram/ml ; Sigma), anti-CD3 antibody (1 microgram/ml; 
Pharmingen) , LPS d microgram/ml; Sigma) , TNF-alpha (1 
microgram/ml; prepared essentially as described in 
Pennica.et al . , Nature, 212:724-729 (1984)), or the 
soluble DNA19355 ligand (5 microgram/ml; prepared as 
described in Example 10 below) . The relative mRNA 
. expression levels were then analyzed by the Tagman . 
procedure described above. The expression levels were 
normalized relative to buffer- treated T cells. 

The results are - shown in Figure 8. Substantial up- 
regulation of PR0364 mRNA was observed in isolated 
peripheral blood T cells after stimulation by 
phyt ©hemagglutinin (PHA) or by anti-CD3 antibody. High 
levels of expression were observed in isolated 
monocytes/macrophages and this expression was further 
increased by LPS. (See Figure 8) . 

EXAMPLE 10; Rinding .qpftrifiri fy nf DNA1 
for the PPQ3f;4 Pftrppfnr 

Assays were conducted to determine whether the 
DNA19355. polypeptide (described in Example 2 above) 
interacts and specifically binds with PR03 64, which is 
believed to be a human ortholog of the murine GITR 
(mGITR) polypeptide described in Noc.entini et al . , Prnr . . 
Natl . Arar? .Qri f 24:6216-6221 (1997). 

To test for binding, a soluble immunoglobulin 
fusion protein ( immunoadhesin) which included a PR03 64 
extracellular domain (see amino acids 1-161 of Figure 
2A) was expressed in insect cells. The PR0364 E CD .was 
expressed as a C-terminus IgG-Fc tagged form in insect- 
cells using Baculovirus (as described in Example 7 
above) . 

A soluble DNA19355 polypeptide was prepared by 
expressing an ECD in E. coli cells. The DNA sequence 
encoding an extracellular region of the DNA19355 



WO 99/40196 PCT/US99/02642 

71 

polypeptide (amino acids 52 to 177 of Fig. 5A-B; SEQ ID 
NO: 16) was amplified with PCR primers containing 
flanking Ndel and Xbal restriction sites, respectively: 
forward: 5'- GAC GAC AAG CAT ATG TTA GAG ACT GCT AAG GAG 
CCC TG -3' (SEQ ID NO: 17); reverse: 5'- TAG CAG CCG GAT 
CCT AGG AGA TGA ATT GGG GATT -3' (SEQ ID NO: 18) . The 
PCR product was digested and cloned into the Ndel and 
Xbal sites of plasmid pET19B (Novagen) downstream and . in 
frame, of a Met Gly HislO sequence followed by a 12 amino 
acid enterokinase cleavage site (derived from the 
plasmid) : 

Met Gly His His His His His His His His His His Ser Ser 
Gly His lie Asp Asp Asp Asp Lys His Met (SEQ ID NO: 19) . 

The resulting plasmid was used to transform E. Coli 
strain JM10 9 (ATCC -53323) using the methods described in 
Sambrook et al . , siipxa. ' Transf ormants were identified 
by PCR . Plasmid DNA was isolated and confirmed by 
restriction analysis and DNA sequencing. 

Selected clones were grown overnight in liquid 
culture medium LB supplemented with antibiotics. The 
overnight culture was - subsequently used to inoculate a 
larger scale culture. The cells were grown to a desired, 
optical density, during which the expression promoter is 
. turned on . . 

After culturing the cells for, several more hours, 
the cells were . harvested by centrif ugation . The cell 
pellet obtained by the centrif ugation was solubilized 
using a microf luidizer in a buffer containing 0 . 1M Tris, 
0.2M NaCl, 5 0mM EDTA, pH 8.0. The solubilized DNA19355 
protein was purified using Nickel -sepharose affinity 
chromatography. 

The DNA19355 protein was analyzed by SDS-PAGE 
followed by Western blot with nickel-conjugated 
horseradish peroxidase followed by ECL detection 
(Boehringer Mannheim) . Three predominant .bands were : 
detected, which corresponded in size to monomeric, 
homodimeric, and homotrimeric forms of the protein. It 
is- believed based on^ this result that in its native 
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form, in the absence of SDS denaturation, the soluble 
DNA19355 protein is capable of forming homotrimers . 

The soluble DNA19355 ECD molecule was then labeled 
with 12S I, for testing its ability to interact with the' 
5 PR03 64 immunoadhesin. For comparison, immunoadhesin 

constructs were also made of the following TNF receptor 
family members: CD95, DR4, DR5 , TNFR1 , TNFR2 , and Apo-3 . 

CD95~, DR4, DR5, TNFR1 , TNFR2 , and Apo - 3 immunoadhesins 
were prepared by fusing each receptor's ECD to the hinge 
10. and Fc portion of human IgG, as described previously for 
TNFRl [Ashkenazi et al . , Pror . WaM . AraH . firi , 
££: 10535-10539 (1991)]. The respective TNF receptor 
family members are described (and relevant references 
cited) in the Background of the Invention section. 
!5 For the co-precipitation assay, each immunoadhesin 

(5 microgram) was incubated with 125 I-labeled soluble 
DNA19355 polypeptide (1 microgram) for 1 hour at 24°C, 
followed by protein A-sepharose for 30 minutes on ice . 
The reaction mixtures were spun down and washed several 
20 times in PBS, boiled in SDS - PAGE buffer containing. 2 0 mM 
dithiothreitol and then resolved by SDS-PAGE and 
autoradiography. 

The results are shown in Figure 9. The position of 
the molecular weight markers (kDa) are indicated in the 
25 figure. The PR03 64-IgG bound to the radioiodinated 

soluble DNA19355 polypeptide. However, the PR03 64-IgG ' 
did not bind to the immunoadhesin constructs of CD95, 
, DR4, DR5, TNFRl, TNFR2 , or .Apo-3 . 

In another assay, human 293 cells were transiently 
30_ transfected with full-length DNA19355 and the ability of 
receptor immunoadhesin constructs for PR0364,- TNFRl, 
. HVEM, and DcRl to bind to those transfected cells was 
determined by FACS analysis. The 293 cells were 
maintained in high glucose DMEM media supplemented with 
35 10% fetal bovine serum (FBS) , 2mM glutamine, 100 
microgram/ml penicillin, and 100 mi crogr am/ml 
streptomycin. The transfected cells (1 x 10 5 ) were 
incubated for 60 minutes at 4°C in 200 microliters 2% 
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FBS/PBS with 1 microgram of the respective receptor or 
ligand immunoadhesin . The cells were then washed with 
2% FBS/PBS, stained with R-phycoerythrin-con j ugated goat 
anti -human antibody (Jackson Immunoresearch, West Grove, 
PA) . Next, the cells were analyzed by FACS . To test 
the binding of the respective immunoadhesins to the 
transiently transfected cells, an expression vector 
(pRK5-CD4; Smith et al . , Science, 22Ji: 1704-1707 (1987)) 
for CD 4 was co- transfected with DNA19355 expression 
vector (see above). FITC-con jugated anti-CD4 
(Pharmingen, San Diego, CA) was then used to identify 
and gate the transfected cell population in the FACS 
analysis . 

As shown in Figure 10A, the PR03 64-IgG bound 
specifically to the surface of cells transfected with 
the expression plasmid encoding the full length. 
DNA19355. No such binding was observed for the TNFR1 , 
HVEM or DcRl immunoadhesins.. the PR03 64-IgG did not 
bind to the cells transfected with a control plasmid . 
(data not shown) . 

The results demonstrate a specific binding 
interaction of the DNA193 55 polypeptide with PR03 64 and 
that the DNA19355 polypeptide does not interact with any 
of the other TNF receptor family members tested. 

The DNA193 55 polypeptide was identified in a human 
umbilical vein endothelial cell (HUVEC) library, and the 
DNA19355 polypeptide transcripts are readily detectable - 
in HUVEC by RT-PCR (data not shown) ". A. FACS analysis 
assay was conducted to examine whether specific binding 
of PR0364-IgG could be demonstrated with HUVEC by FACS 
analysis. HUVEC were purchased from Cell Systems 
(Kirkland, WA) and grown in a 50:50 mix of Ham's F12 and 
Low Glucose DMEM media containing 10% fetal bovine 
serum, 2 mM L-glutamine, 10 mM Hepes , and 10 ng/ml basic 
FGF. Cells were FACS sorted with PBS, PRQ3 64-IgG, 
TNFRl-IgG or Fas-IgG as a primary antibody and goat 
anti-human F(ab')2 conjugated to phycoerythri-n (CalTag, 
Burlingame, CA) . 
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It was found that PR0364-IgG specifically bound to 
HUVEC. (See Figure 10B) . Neither the Fas-IgG nor the 
TNFRl-IgG exhibited specific binding to the endothelial 
cells. 

EXAMPLE 1 1 • ArHvafinn TJF-k R by riNAiq^^ 

An assay was . conducted to determine .whether 
DNA193 55/PR0364 induces NF-KB activation by analyzing 
expression of a reporter .gene driven by a promoter 
- containing a NF-kB responsive element from the E- 
selectin gene. 

Human 293 cells (2 x 10 5 ). (maintained in HG-DMEM 
supplemented with 10% FBS, 2 mM .glutamine , 100 
microgram/ml penicillin, and 100 microgram streptomycin) 
were transiently transfected by calcium phosphate 
transfection with 0.5 microgram of the firefly 
luciferase reporter plasmidpGL3.EI.AM.tk [Yang et al . , 
Nature ., 395:284-288 (1998)] and 0 . 05 microgram of the 
Renilla. luciferase reporter plasmid (as internal . 
transfection control) (Pharmacia), as well as the 
indicated additional expression vectors for DNA19355 and 
PR03 64 (described above) (0.1 microgram PR03 64; 0.5 
microgram for DNA19355 expression vector and other 
vectors referred to below) , and carrier plasmid pRKSD to 
maintain constant DNA between transf ections . After 24 
hours, the transfected cells were harvested and - 
luciferase activity was assayed as recommended by the 
manufacturer (Pharmacia) . Activities (average of 
triplicate wells) were normalized for differences in 
transfection efficiency by dividing firefly luciferase ' 
activity by that of Renilla. luciferase activity and were 
expressed as activity relative to that seen in the 
absence of added expression vectors. 

. As shown in Figure 11, overexpression of PR03 64 
resulted in significant reporter gene activation, and 
the observed, result was enhanced by co-expression of 
both DNA19355 and PRQ364. 
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To examine potential intracellular mediators of the 
PR03 64 polypeptide signaling ,- dominant negative mutants 
of certain intracellular signaling molecules involved in 
the pathways of NF-KB activation by TNF-alpha, IL-1, or 
LPs-Toll were tested. 

The 293 cells were transiently transfected {as 
above) with the pGL3 . ELAM . tk and expression vectors. In 
addition, the cells were transfected with the following 
mammalian expression vectors encoding dominant negative 
forms of MyD88-DN (aa 152-296); TRAF2-DN (aa 87-501); 
TRAF6-DN (aa 289-522); IRAK-DN (aa 1-96); IRAK2-DN (aa 
1-96); RIP1-DN (aa 559-671); RIP2-DN; and NIK-DN 
[described in Cao et al . , Science, 221:1128-1131 (1996); 
Malinin et al . , Nature, 385 :540-544 (1997); Muzio et 
al., Sci ence y 27B : 1612-1615 (1997); Rothe et al . , 
Science, 269 : 1424-1427 (1995); Ting et al., kmro ,t , 
JL5: 6189-6196 ( 1996 ) ; Wesche et al . , Jtonuinit^ , X : 8 3 7 - 8 4 7 
(1997)] . Luciferase activity was expressed and 
determined as described above \ ' 

The results are shown in Figure 12. Co- 
transfection of a kinase -inactive mutant form of NIK, 
which acts, as a dominant inhibitor of NF-KB activation 
by TNF-alpha (Malinin et al . , Naiuira, 3J^:540-544 

(1997) ), IL-1 (Malinin et al . , supra), and LPs-Toll 
(Yang et al . , Nature., 395 :284-288 (1998)), substantially 
blocked NF-KB activation through PR03 64 . A dominant 
negative TRAF2 (Rothe et al., Science, 2^2:1424-1427 
(1995); Rothe et al . , Cel 1 ; 2B. : 681-692 (1994 ) ) 

possessing an N-terminal deletion also attenuated NF-KB 
.activation. In contrast, RIPl (Stanger et al; ,",CaLl, 
R±: 513 -523 (1995)) and .RIP2 (McCarthy et al . , lT _ Biol _ 
Chem ■ , 223.1 16968-75 (1998)) dominant negative mutants 
(RIP1-DN and RIP2-DN) did not block NF-KB activation 
through PR03 64. ■ Overexpression of dominant negative 
versions of several molecules involved in activation of 
NF-KB by IL-1 (Adachi et al . , Immunity, 143-150 

(1998) ; Burns et al . , J. Rinl . rhpm s 2-Z3.:12203-12209 
(1998); Cao et al . , Sri ence, Zil: 1128-1131 (1996), Muzio 
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et al., J." Rvp- MeH 1 87 :2097-2i01 (1997)) and/or Tolls 
including MyD88, IRAKI and IRAK2 and TRAF6 (Medzhitov et - 
al., MoT . CpH , 2:253-258 (1998)) did not block PR0364 
activation of NF-KB. IRAKI -DN (consisting of the N- 
terminal 96 amino acids of IRAKI) resulted in increased 
activation of NF-KB through PR0364 in contrast to 
similar experiments in which it substantially inhibited 
LPs-induced NF-KB activation (Yang et al . supra) . 
Accordingly, it appears that DNA193 55 polypeptide may 
activate the PR03 64 receptor by engaging a pathway that 
involves TRAF2 and NIK, similar to the pathway that TNF- 
alpha engages through TNFR2 . 

EXAMPT.F .12: Assay tn> nptPrmin fi Ahi 1 i fy 
of PRO^fi4 tn Tn hibit- T prI 1 A TCP 

An In vitro assay. was conducted to determine the 
effect of PR0364 on T cell activation induced cell death 
(AICD) , which involves function of endogenous Fas ligand 
(see Nagata et al . , supra ) . ' . ^ 

Human Jurkat T leukemia cells (ATCC) (2 x 10 € ). were 
transfected by Superfect (Qiagen) with either the 
DNA19355 or PR0364 plasmids (as described above; 5 . 
microgram), or both. Approximately 24 hours later, the 
cells were plated in culture plate wells precoated with 
PBS buffer or anti-CD3 antibody (Pharmingen) and 
incubated at 37° C and 5% C0 2 . After 18 hours, the .cells 
were assayed for apoptosis by FACS analysis of annexin 
binding, as described previously by Marsters et al., 
Current fiir>1ngy j supra . 

The results are shown in Figure 13 . . Transf ection 
of the Jurkat cells with DNA193 55 or PR03 64 inhibited 
the AICD response and co- expression of both the ligand 
and receptor molecules provided nearly complete 
protection against AICD. These results suggest that 
PR0364 is involved in regulating T cell survival, and 
thus PR03 64 may modulate T cell function. 
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Dopo^-it- Of MatPrial 

The following materials have been deposited with 
the American Type Culture Collection, 10801 University 
Blvd., Manassas, Virginia USA (ATCC) : 
Maf . rri ATCC Prp No 

Deposit Pat ft 
DNA4 7365-1206 ATCC 209436-' 

November 7, 1997 
DNA19355-1150 ATCC 209466 

November 7, 1997 

This deposit was made under the provisions of the 
Budapest Treaty, on the International Recognition of the 
Deposit of Microorganisms for the Purpose of Patent 
Procedure and the Regulations thereunder (Budapest 
Treaty). This -assures- maintenance of a viable culture 
of the deposit for 3 0 years from the date of deposit. 
The deposit will be made available by ATCC under the 
terms of the Budapest Treaty, and subject to an 
agreement between Genentech, Inc. and ATCC, which 
assures permanent and unrestricted availability of the 
progeny of the culture of the. deposit to the public upon 
issuance of the pertinent U.S. patent or upon laying 
open to the public of any U.S. or foreign- patent 
application, whichever comes first, and assures 
availability of the progeny to one determined by the 
U.S. Commissioner of Patents and Trademarks to be 
entitled thereto according to 3 5 USC §122 and the 
Commissioner's rules pursuant thereto (including 37 CFR 
§1,14 with particular reference to 886 OG 638) . 

The assignee of the present application has agreed 
that, if a culture of the materials on deposit should die 
or be lost or destroyed when cultivated under suitable ~ 
conditions, the materials will be promptly replaced on- 
notification with another of the same. Availability of 
the deposited material is not to be construed as a 
license to practice the invention in contravention of 
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the rights granted under the authority of any government 
in accordance with its patent laws. 

The foregoing written specification is considered 
to be sufficient to enable one skilled in the art to 
practice the invention. The present invention is not to 
be limited in scope by the construct deposited, since 
the deposited embodiment is intended as a single 
illustration of certain aspects of the invention and any 
constructs that are functionally equivalent are within 
the scope of this invention. The deposit of material 
herein does not constitute an admission that the written 
description herein contained is inadequate to enable the 
practice of any aspect of the invention, including the 
best mode thereof, nor is it to be construed as limiting 
the scope of the claims to the specific illustrations 
that it represents. Indeed, various modifications of 
the invention in addition to those shown and described 
herein will become apparent to those skilled in the art 
from the foregoing description and fall within the scope 
of the appended claims. ~ 
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INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRule \3bis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the description 
on page 77 __ - 1'ne 8 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet fx] 
Name of depositary institution 

American Type Culture Collection 



Address of depositary institution (including postal code and country) 
12301 Parklawn Drive 
Rockville, MD 20852 US 



Date of deposit 




Accession Number 


November 7, 1997 




209436 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [ | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
\ umber of Deposit") 



For receiving Office use only 



This sheet was rcceived.with the international application 



Authorized officer 



For International Bureau use onlv 



I 1 This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1998) 
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INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRuie \3bis) ' 

A. The indications made below relate 10 the deposited microorganism or oiher biological material referred to in the description 
on page 77 ;_ . line j, n 

B. IDENTIFICATION OF DEPOSIT Further deposits arc identified on an additional sheet Q 
Name of depositary institution , 

American Type Culture Collection 

Address of depositary institution (including postal code and country) 

12301 Parklawn Drive 
Rockville, MD 20852 US 



Date of deposit 

November 7, 1997 



Accession Number 
209466 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specif the general nature of the indications e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



I I Tnis snec * w as received with the international applic 



Authorized officer 



For International Bureau use onlv 



I I This sheet was received by the Intemational-Bi 



urcau on: 



Authorized officer 



Form PCT/RO/134 (July 1998) 
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WHAT T.q PT .ATMT^n Tff ■ 

1. An isolated nucleic acid comprising DNA having 
at least 95% sequence identity to (a) a DNA molecule 
encoding a PR03 64 polypeptide comprising the sequence of 
amino acid residues 1 to 241 of Figure 2A (SEQ ID NO:3), 
or (b) the complement of the DNA molecule of (a) . 

2. The nucleic acid of Claim 1, wherein said DNA 
comprises the nucleotide sequence of SEQ ID NO:l or its 
complement . 

3. The nucleic acid of Claim 1, wherein said DNA 
comprises nucleotides 121-843 of the nucleotide sequence 
of SEQ ID NO: 1 . . 

4 . An isolated nucleic acid comprising DNA having 
at least 95% sequence identity to (a) a DNA molecule 
encoding the same mature polypeptide encoded by the cDNA 
in ATCC Deposit No. 209436 (DNA47365-1206) , or (b) the 
complement of the DNA molecule of (a) . 

5 . The nucleic acid of Claim 4 which comprises a 
DNA molecule encoding the same mature polypeptide 
encoded by the cDNA in ATCC Deposit No. 2 09436 
(DNA47365-1206) . 

6. An isolated nucleic acid comprising DNA having 
at least 95% sequence identity to (a) a DNA molecule 
encoding a PR03 64 polypeptide comprising the sequence of 
amino acid residues 1 to X of Figure 2 A (SEQ ID NO: 3) , 

. or (b) the complement of the DNA molecule of (a) , 
wherein X is any one of amino acid residues 157-167 of 
Figure 2 A (SEQ ID NO : 3 ) . 

7. - An isolated nucleic acid comprising DNA having 
at least 95% sequence identity to (a) a DNA molecule 
encoding a PR03 64 polypeptide comprising the sequence of . 
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amino acid residues 26 to 241 of Figure 2A (SEQ ID 
NO:3), or (b) the complement of the DNA molecule of (a). 

8 . An isolated nucleic acid comprising DNA having 
at least 95% sequence identity to (a) a DNA molecule 
encoding a PR0364 polypeptide comprising the sequence of 
amino acid residues 26 to X of Figure . 2A (SEQ ID NO:3), 
or (b) the complement of the DNA molecule of (a) , 
wherein X is any one of amino acid residues 157-167 of 
Figure 2 (SEQ ID NO : 3 ) . 

9. An isolated nucleic acid comprising DNA from 
the group consisting of: 

a) - a DNA having at least 80% sequence 
identity to a DNA sequence encoding a PRQ3 6 4 polypeptide 
comprising amino acid residues 2 6 to 241 of Figure 2A 
(SEQ ID NO: 3) ; 

b) a DNA sequence that hybridizes under 
stringent conditions to a DNA of a) ; 

c) a DNA sequence -that , due to the 
degeneracy of the genetic code, encodes a PR03 64 
polypeptide of a) ; and 

d) DNA complementary to the DNA of a) , b) , 

or c) . 

10. A vector comprising the nucleic acid of any 
one of Claims 1 to 9 . 

11 . The vector of Claim 10 operably linked to 
control sequences recognized by a : host cell transformed 
with the vector. 

12. A host cell comprising the vector of Claim 10. 

13. -The host cell of Claim 12, wherein said cell 
is a CHO cell. 
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14. The host cell of Claim 12, wherein said cell is 
an _E. coli . 

15. The host cell of Claim 12 , wherein said cell 
is a yeast cell. 

16. A process for producing a PR0364 polypeptide 
■comprising * culturing the host cell of Claim 12 under 
conditions sui-table for expression of said PR03 64 
polypeptide and recovering said PR0364 polypeptide from 
the cell culture. 

.17. An isolated PR0364 polypeptide comprising 
amino acid residues 1 to 241 of Figure 2A (SEQ ID NO: 3) . 

18. An isolated PR0364 polypeptide encoded by the 
cDNA insert of the vector deposited as ATCC Accession 
No. 209436 (DNA4 73 65 -1206 ) . 

19. An isolated PR0364 polypeptide comprising 
amino acid residues 1 to X of Figure 2A (SEQ ID NO:3) # 
wherein: X is any one of amino acid residues 157-167 of 
Figure 2 A (SEQ ID NO: 3) . 

.20. An isolated PR0364 polypeptide comprising 
amino acid . residues 26 to 241 of Figure 2A (SEQ ID 
NO: 3) . 

21. An isolated PR0364 polypeptide . comprising 
amino acid residues 26 to X of Figure 2A (SEQ ID N0;3), 
wherein X is any one of amino acid residues 157-16 7 of 
Figure 2A (SEQ ID NO : 3 ) . 

22. An isolated PR0364 polypeptide comprising a 
polypeptide selected from the group consisting of: 

a) a PR0364 polypeptide comprising amino 
acid residues 26 to X of Figure 2A (SEQ ID NO : 3 ) , 
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wherein X is any one of amino acid residues 157-167 of 
Figure 2A (SEQ ID NO: 3); and 

b) a fragment of a) , wherein said fragment 
is a biologically active polypeptide. 

23. -A chimeric molecule comprising a PR0364' 
polypeptide fused to a heterologous amino acid sequence. 

24. The chimeric molecule of Claim 23, wherein 
said heterologous amino acid sequence is an epitope tag 
sequence. " 

25. The chimeric molecule of Claim 23, wherein 
said heterologous amino acid sequence is a Fc region of 
an immunoglobulin. 

26. An antibody which specifically binds to a 
PR03 64 polypeptide, 

27.. The antibody of Claim 26, wherein said 
antibody is a monoclonal antibody. 

28. A composition comprising an isolated PR0364 
polypeptide of Claims 17, 18, 19, 20, 21, or 22 and a 
carrier . 

29. The composition of Claim 28 wherein said 
carrier is a pharmaceutically-acceptable carrier. 

30. A method of modulating apoptosis in mammalian 
cells, comprising exposing said cells to an effective 

- X 

amount of PR0364 polypeptide. 

31. A method of modulating NF-KB activation in 
mammalian cells, comprising exposing said cells to an 
effective amount of PR0364 polypeptide. 
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32. A -method of modulating a proinflammatory or 
autoimmune response in mammalian cells, comprising 
exposing said cells to an effective amount of PR0364 
polypeptide. 
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